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| SUMMARY

S et b,
.

Results of force tests and pressure-distribution measureménts
are presented from e wind—tummel investigation to deteimine the
effects of size and hinge location of lift- and trifh flaps-on the -
1ift and pitching—moment characteristics of a semispan tapored wing
with 23° sweepback of tho quarter-chord line., The Ffleps tested & ~
were split flaps with chords of 10, 20, 30, and %0 ‘porcent of the
wing chord. The spans of the 11ft flsps were 20, 40;:60, 80, and’
100 percent of the wing span; the spans. of the trim i‘laps ‘Were: -
10, 20, 40, and 60 percent of the wing span. The flaps- wévre tested
with the hings axes at seveiral different chordwlse locations,

The statle longliuvdinal stability of the swept—back wing, as
indicated by the slope of the curves of pltching-mament coefficient
against 1ift coefficient, waes inoreased when the 1ift f‘la.ps were
deflected, especially for the larger flaps. . .o

Increments in maxvimum 1ift coefficient.of the oxder of 0.4 .
were pioduced in some configure.tions by self-trimming 1ift flaps, -
that is, 1ift fleps thet produced ne increment in pltching moment
about the serodynamic center. By the use of trim flaps' to countei=
act the pitohlng moments produced by the 1ift flaps, increments In
maximum 11ft coefificlent of the order of 0.5 might be attalned.

The chord of the trim flap used had a negligible effect-on the neb
1ift coefficlents attainable, although use of a large-chord trim
flap meant that e smaller spen was required. Using a trim flap with
the hinge axis moved back to the trailing edge, however, allowed -
slightly greater 1llft incremente to be attained. The increments in
trimmed 11t coeffloient prodused by the 1ift flap incredsed with
flap chord and reached a maximum value for all flap chords et &
flap span of about 50 peicent of the wing spaen. Moving ‘the hinge
exis of the 1lift fleps forward. Increased the lift—-coefficient
increment attainsble at a 10° angle of atback with melf--trimming
flaps, The greatest increment in meximum 1ift coefficlent attalnable
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with self-trimming flaps occurred, however, when the flap hinge
axis was on the TO-percent—chord line. A ocomparison of the results
with analytical results showed, In general, reascnably good agree—
ment.

INTRODUCTION

In order to apply high-lift flaps to "all-wing" airplanes, a
flap arrangement that produces small pltching moments about the
center of gravity is necessary, esince the longitudinal—control
device generally used is not well adapted to trimming out large
pitching moments. The analysis of reference‘l indicates that
trim flape (upward deflected flaps) near the wing tips of a swept—
back wing may be used to trim—out the plitching moment of the 1ift
flap or that 1lift flaps might be designed to be self trimming if
the wing has enough sweepback. A means of reducing the pitching
moment of the lift flap is to move the ocenter of pressure of the
flap forward by movling the flap hinge line forward of 1ts hormal
position. In order to obtain experimental date for checking and
comparing these means of obtaining high 1ift coefficients on all-
wing sirplanes. and for checking the analysls of reference 1,
tests were conducted in the lLangley stability tunnel on a semispan,
swept—back wing equipped with various sizes and configurations of
eplit flaps.

SYMBOIS

CL, 11ift coefficient (E%)

H

(ACL)f inovement of 11ft coefficient produced by flap

&one . inorement of sectlon normal-force coefficient produced
by flap

c .' drag -coefficient (D )

‘D S

Cpy pltching-moment coefficlent - (&ES%

Ame increment of pitching moment coefficient produced by flap

L ife

n section noxmal forxce
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A

drag

pltching moment about quarter chord of mesn geometric
wing chord

incfement of resultant pressure coefficient

wing area

model sPan normel to plane of symmetry (semispan of wing)
flap gpan .

local wing chord parellel tc plene of symmetry

‘mean geomstric wing chord

local flap chord

. dynamic pressure.

. angle of attack measured at root section

uncorrected angle of attack

flap deflection measured with respect to alrfoll surface
in plane normal to-hinge axis (1ift-flap deflection
positive dovnward; trim-flap deflection positive upward)

Reynolds number

aspect ratio (' )

taper ratio, ratio of tip chord of wing to root chord of
wing

~angle of sweepback of quarter-chord line

Subscripts :

L

T

max

1ift
trim

maximum
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MODEL AND APPARATUS

The semispan tapered—wing model used for these tests had the
quarter—chord line swept back 23°. The geometric constants of the
model are as follows: '

Ares of full-—spen wing, square feet . P « « .+ 13.55
Wing span (full span), feet. « « « v v o ¢« « « « « . . 10,10
Mean geometric chord, feet . . + & ¢ % 4 ¢ 2 » » +» » 151
AgpectTatio « o v ¢ v 4 v et 6 b e e e s s e e e s TeB1
Taper ratio « v o v s ¢ o o s o o« s o s o o s o o o« . 0.243
Sweepback of quarter—chord line, degrees , . « « » . o 23
Geometric twist (washout), degrees , e
Root airfoll section « o « « v « o « « ¢ o « » « o NACA 4418
Tip airfoll section + « o« « o« &+ ¢ « ¢ ¢ & « « « o NACA k418

The model was constructed of laminated mehogany end had
25 pressure orifices spaced at canstant percentagee of the local
chord for each of nine spanwlse statlons. (See fig. 1.) The wing
is the same wing which was used in the tests reported in reference 2
except that the row of orifices one inch from the tunnel wall was
not utllized in the present tests.

The model was mounted horizontally (with zero dihedral) in the
Iangley stability tunnel on the side support of the tunnel balance
freme, free from the tunnel wall except for a flexible seal used
to prevent flow through the gap between the tumnel wall ard the
wing-root block, The wing—root section was ldirger than the dismeter
of the opening in the tumnel wall through which the model was
mounted and, consequently, forward of the l7-percent—chord point of
the root section there was an unsealed gap of about 1/8 inch between
the tunmel wall and the root section (fig. 2).

The 1ift and trim flaps wers made of %-—inch plyweod in sectlons

covering 20 percgent of the wing span and were supported by wooden
blocks fastened to the back of the flaps. The blocks were made with
an engle of approximately 60° so that, when the flaps were mounted,
each section was shimmed separately to obtain 60° deflection. Flaps
with chords 0.10, 0.20, 0.30, and 0.40 wing chord were tested. The
locations of these flaps are shown in figure, 3.

TESTS

In this investigation, force, moment, and pressure-distribution
tests were run at a dynamic pressure of 39.7 pounds per sguare foot;
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this pressure corresponds to an a.irspeed of 12k .6 miles per hour
at stendard sea-level conditions. The Reynoldse 6nu.mber based on the
mesn geomstric chord of the model was 1.78 X 10 Do

' For the tests reported herein, the flaps were set at 60° with
respect to alrfoll surfece In a planme perpendicular to the .fla.p at
tho mlddle of cach flap section; the trim flaps were deflected
upward, and the 1llft flaps were deflected downward. Lift-flap spans
of 0.20, 0:40, 0.60, 0.80, and 1.00 wing span and trim-flap spans
of 0.10, 0.20, .ho, and 0460 wing span were tested: The 1ift and trim
flaps were tested separately on the model, but same tests were made
with both 1ift and trim flaps to detormine whether the data from
the separate tests could be superposed with sufficlent accuracy for
design purposes. Tests were also made et several Fflap hinge locations
to determine the effects of hinge location, end the 0.20c, 0.4Ob 1ift
flap was tested with the hinge axle skewed to be porpendicular to
the freg-stream direction. The tests were run for angles of a.ttack
from -8° to the angle of attack at which stall occurred in 2° incre-
men'bs. ‘Pressure distribujions were made for angles of atback of
0° and 10° for some of tho 1ift- and trim-flap arrangements.

CORRECTIONS Lot
. Coo : N L
Corrections for the effect of the Jot bouniaries were. a.pplied.

to the force and pltching-moment coefficients. These correéctions
do not account for the effects of the tunnel-wall boundary layer
or for the clearance gap botwoen the wing gection and tho tumnel
wall. A welghted meen value for the correction to the angle of
- attack was sed, although the correctiom should very along the span.
The wing twlsted under the air loads, especially the tip when full-
spen 11ft flap or large-span trim flaps were used. The corrections
for the twist, however, were not applied. The order. of magnl-tude
of thils correction for twist wowld be a.pprox:lma.tely 20 at the tip
for some of the extreome conditions.’

For the pressure distributions on the wing the pl*essures were
corrected for streamliine curvature with an average correction factor
of 0.9913 thls correction factor was applied to_the increment of the
resultent pressure. .The angles.of attack of each Bection were not
corrected becausé ,each flap. arrangement would necessitate a.different
sot of corrections, vhich would involve an impractical amount of work.
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PRESENTATION OF DATA

The results of the tests are presented in. figures 4 to 21. In
figures 4 to T are predented the force data in the form of plots of
pitching-moment coefficlient, drag c:oefficient—a.nd. angle of attack
against 1ift coefficlent-for 1ift FPlaps of different chords and spens
at various hinge locdtions. Figures 8 to 1l give the characteristice
of various trim fleps. In figure 12, the force and pitching—mnment
date for ome flap configuration with its hinge axis on a.constant
percentage chord line is compared with that of the same flap with
its hinge axls skewed to be perpendicular to the plane of symmetry.
Pigures 13 to 16 gilve the chordwise distribution of the increment
of .resultant pressure coefficient APR cabsged by the flaps at

several sgpanwige stations, and figures 17 to 19 give the spanwlse
distribution of the incremsntal loading fopgc caused by the flapa

for the 20— and 40-percent—chord flaps. Figures 20 and 21 compare
the results obtained by superposition of the lift—flap date and the
trim—flap date with the data obtained by testing several configura—
tions of 1ift and trim flaps together.

DISCUSSION OF RESULTS

Lift Flaps

Lift.— Characteristics of the 23° swept—back wing with various
1ift Flaps can be seen in figures 4 to.7 and 13 to 18. The 1lift of
the wing increases with flap chord and span in & menner similar to
that of an unswept wing with comparable taper. The 1ift decreases
as the flap hinge 1s moved forward, since the flaps produced no
increment in chordwise load.beyond their trailing edges. (See fig. 16.)
Although the maximum 11ft coefficient increaged with flap span, the
angle of attack for maximwm 1ift decreased with flap span up to spans
of 0.80b and then increased for the full-span flap; the lncrease was
probably caused by the reduction in the dlscontinuity of the flow near
the tlp. Both the maximum 11ft coefficient and angle of attack for
maximm lift decreese as the hinge line of the flap 18 moved forward.
The slope of the 1ift curve is usually greater for the wing with the
flaps deflscted than for the plain wing, but the slope decreases as
the hinge line 1s moved forward end 1s the same for the plain wing as
for the wing with the flap at the most forward location tested.

Pitching moment.- With small-span flaps 1n the center section of
& sBwept—~back wing the center of pressure of the wing with the flap
is ahead of the center of pressure of the plain wing and csuses a
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positive increment of pitching moment. As the flap span is increased,
however, the sweep of the wing moves the flap back and the resulting
shift in center of pressure mekes the pitching-moment increment nege-~
tive. (See fig. 22.) At some intermedilate flap spen, the increment
of pitching moment produced by the flap will be zero, and this flap
will thus be self trimming. Moving the hings line of the flap forward
increases the flap pitching moment in a positive sense and tends

to make the self-trirming flaps heve larger spans, JFor a given

flap spen end chord, however, moving the hingé line forward causes
the 1ift increment to decrease {fig. 23). Skewing the hinge axis of
a 0.20c, 0.40b 'flap caused & slight decrease in the pitching moment
end a decrease in lift at high 1ift coefficients. (See fig. 12.)

The slope of the curves of pitching-moment coefficient against .
1ift coefficient is more negative for the wing with the flaps deflected
than for the plain wing. This result ie probably caused by the fact
that the drag of the flap acts below the chord line and the effect is
accentuated, especially for the large-spsn fleps, by the sweepback.

The increase in the negative slope.of the curve of pitching-moment
coefficient against 1ift coefficient indice.tes an increase of stabllity
with the flaps deflected . :

Tr:lm Flaps

Lift.- The trim flaps cause & decrement in 1ift, the magni'bud.e
of which increeses with flep span and chard. The magnlitude of the
decrement in 11ft for a given increment in epan increases as the
spen increages’ since the asrodynamic load ordiharily incresses
toward the center of the wing, eni this effect is magnified by the
wing tapér.' (See fig. 22.) At low values of 1ift coefficient, the .
1ift I's about the same for all hinge locations, but. .the slope of the
11ft curve increases as the hinge line moves farther back, which
decreases the decrement in 1ift at high engles of attack for the
Tlaps with the more rearward hinge locations. This effect is meinly
“due to the increase in chord of the wing as the hinge line moves. back

No decrease in mxlnmm lift coofficient is noted with the trim
flaps deflected (figs. 8 to 11). At angles of attack near maximum
1ift the flow starits separating from the wing and, with the flow
separated near the trailing edge, the flaps on the upper surface of
the wing heve no effect. Although the tests were not run up to
maximim 1ift coefficlent, it is probable that the maximum 1ift coef- .
ficlents for the largo-chord flaps at- the more rearward hinge locations
are higher than those for the plain wing. This increase in maximum
1ift coefficient 1s shown in figures 8 and 9. Such an increase in
maximm lift coefflcient may be attribubted, agein, to the effective
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1ncrea.se in the wing chord.

Pitching moment.- The increment in pitching-mement coefficient
caused by the trim flaps increases almost rectilinoarly with flap
span (figs. 22 end 23). Although the 1ift decrement produced by
e given increment in flap spen increases as the flap span increases,’ .
the pltching-moment increment does not increase since, becauss of E
the wing sweep,the center of pressure of the flap moves closer to
the quarter-chord point of the meen geametric chord. Near maximum
11Pt the pitching moments for the wing with any of the trim flaps
are nearly the ssme and =zre sbout equal to the pltching moment of
the plain wing, since the flaps on the upper surface of the wing lose
their effectiveness at high engles of attack.” The largor-span flaps,
which give a more positive increment in pltching moment at low 1ift
coefficients, therefore, will have to give a more negative slope to
the pitching-moment curve. This increase in negative slope makes the
wing more stable. As the chord incroases end as the hingo line moves
backward, the increase in stability becomes greater.

Superposition of Lift~ and Trim-Flep Data . -

If the flap dete are to bé applied to an all-wing girplene, the
wing must always be in trim since those airplanes have no tail to
trim out any unbalanced pltching moments on the wing. Unless the 1lift
flap used is self trimming, therefore, a trim flap will have to be
uged in conjunction with the 1ift flap to bring the pltching moment
down to the value for which the plain wing is trimmed. Teste were
made with several configurations of 1ift and trim flaps cambined,
end the results. wore compared with those obtained fram supérposition
of the data from the tests already discussed. Figures 20 end 21
show the comparison betwoen the resulis of the tests of the combi-~
nations and the results obtainod by supezposition. Thls comperison
shows good agreement.

Primmed Lift-Coefficient Increments

Figures 22 and 23 werc prepered to show the increments in 1ift
coefficient and piltching-moment coefficient for verious configurations
of 1ift or trim flaps. In theso figures scme of the veriations in
1lift and pitching moments already discussed can be seen. From these
plots, the trim flap roquired to trim ocut the pitching momént caused
by the 1ift flap, the net increment in 1lift coefficient, and the
maximum trimmed lift coefficilents may be obtalned.

Lift increment at o = 10°.- The incroment in trimmed 1ift
coefficlient at & constant angle of attack is an indication of the
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relative effectiveness of the various flaps in increasing the 1lift
coefficient of a wing if stalling does not occur. The 1ift increments
at an angle of attack of 10° are .shown graphlcally in figures 2k and 25.
With the 1ift flaps hinged at the normal locetions, the greatest 1ift
increment occurs for flap spane between 0.40 and 0.60 of the wing span.
As the hinge-line is moved forward, the flap span at vwhich this greatest
increment occurs is generally increased; whereas, at a constant hinge
location this span decreases with increasing flap chord. The 1ift
increment incresases wlith increasing chord and seems to be a maximum
when the hinge éxis of the 11ft flep 18 located at about the 0.70 chord
line. Ae the hinge line is moved forward or backward of this hinge
location, the lift increment decreases. With all the lift flaps

except the 0.10¢c flap at the normal hinge location, there is scme

-flap span at which the 1ift flap prcduces no increment in pitching ..
moment and thus is self trimming. In filgures 24 end 25 this ccndition
is indlicated where the trim-~flap span required goes to zero. The .
self ~trimming lift-flap configurations and the 1lift increment produced
thereby are listed in teble I. .The date in this table show that the
increments in 1ift produced by self-trimming flaps increase with flap
chord and with forward movement of the hinge axis. ’

The effect of trim-flap chord on the lift-coefficient increments
is small. In figure 26 is .plotted the variation of pitching-moment-
coefficient ilncrement with lift~coefficient increment produced by
various trim-flep configurations. This figure indicates that, in
order to trim out 'a given pitching moment, almost the same decroase
in 1ift coefficlent 1s encountered regardless of the chord of the trim
flap used, except'Wﬁen the pitching momont is of such magnltude as
to require & trim-flap span of more than about: 0,50 wing span,,
in which case-a larger-chord flep is adventageous. Using a larger-
chord trim flap reduces somewhat the flap span required; however,
no incresse in trirmmed 11ft results. Using a trim flap hinged at
the wing trailing edge, however, results in some slight increase}
in trimmed-1ift coefficient. In the best case, using & .trim flap',
hinged a2t the tralling edde results in an increase in 1ift coefficient
of -about 0.1 over the 1lift ceefficient-obteined' by using a normall§
hinged trim flap &% an angle of attack of 10°. Co .

Maximum .1ift coefficient.,~ In figure 27 is shown the maximum 1ift
coefficients attainable with the different 1ift~flap configurations
end the flap spen réquirod for trim, With the 1ift flaps hinged at
thelr normel lccations, the maximum 1lift coefficient occurs for flap
spens of 0.50 wing spen. Also, the increments in maximwm 1ift
coefficient of the wing may be increased by ebout 0.5 as indicated
in figure 27. As the flap hinge axis is moved forward, the span at
whioch the greatest maximum 1ift coefficient.occurs is. increased, and )
at a ccnstant hinge location, this span decreases with increesing chord.
The meximm 1ift coefficient incréases with increasing chord end 1s
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greatest with the flaps hinged at thelr normal locetions. With ell
the 1lift fleps except the 0.10¢c flap at the normal hinge location,
thore is scome flap span et which the 1ift flap is self trimming.

The self-trimming lift-flap confilgurations and the maximum 1ift
coefficients attained thereby are listed in table I. In this table,
it can be seen that the waximum lift coefficient increases with flep
chord and seems to be a maximum when the hinge axis 1s located at
about the TO-percent=-chord line. The table also shows that self-
trimminghflaps may increase the l1ift coefficiont of the wing by
about O.4. : g .

The most convenient way of o¢btailning high maximum 1ift coef-
ficients would probably be to use a large-chord self-trimming flep.
The meximum 1ift coefficient obtained with a self-trimming O.k0c flap
is only about 0.08 less then the greatest maximum 1i1ft cocefficient
~ attainable with the seme-chord flap in cambinatlon with & trim flep.
.With a self-trimming flap, no trim flap is requlired and, therefore,
the ontire outer paxrt of the wing is left free for control surfaces.

A

Comparison of Experimental Results with Results

Based on Analyticsl Methods
' The results of the pregsent tests are similar to the iesqlts '
obtained by analytical methods in refercnce 1. The date of reference 1
are presented for & wing similer to .the wing used in the present

tests; the physlcal characteristics are compered as follows:

Sﬁeepbaqu Aspecﬁ ratio,} Taper ratio, Sp

A A . M (deg)

. (aeg) - : . _
Present tests | - 23 751 | o243 | 6o
Reference 1 20 | 7.5 25 60

A comparison of the analytical results with the experimental
results shows good agreement in thet the trends are similaf; although
the magnitudes of tho net lift-coefficient increments are about 0.l
lower then the increments predicted for.a 0.30c flap. Figure 28
shows a compariseon between the experimental and.analytical predictions
(reference 1) of net 1if% increments and trim-flap spans required for
0.30coflaps, with the enalytical results co¥rected to an angle of sweep
-of 23" . The.experimental results (fig. 26) verify the ccntention in .

) -y -
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reference 1 that the trim-flap chord ha.s' a negligible effebt on
the net 1ift increments. C

The adoption of O'.9 in referonce 1 as the ratio between the

increment in Cp and the increment in C; at o = 1n° produced -
max
by the 1lift flaps is based on date for unswept wings or for wings

with very little sweepback. The results of the present tests (fig. 29)
indicate thet the aforementioned ratio-is considerably less than 0.9
for the wing of 23° sweepback, the ratio indicated herein being about
0.75 for normally hinged flaps and averaging about 0.70 for all the
flaps tested.

CONCLUSIONS

" From the results of the force and pressure distribution tests
of the 23° swept-back tapered wing having 1ift and trim flaps of
various size and hinge location, the following conclusicns were drawn:

1. The meximum 11ft coefficient of the wing may be increased
by about 0.5 without changing the pitching moment about the aerody- .
namic center by the use of split trailing-edge 1ift and trim flaps. _

2+ Certain 1ift-flap configurations were self trimming (that is,
1t flaps that produced no inorement in pitching moment aboot -
the asrodynamic. center), and with some of these configurations the
maximum 11ft coefficlent of the wing might be increased by about O.k. .
Also, Increments in maximum 1ift coefficient of the order of 0.5
might be attalned by use of trim flaps.

3. The wing had greater static longitudinal stability with the
flaps deflected (especially for larger flaps) as indicated by the
slope of the curves of piltching-moment coefficient agalilnst 1lift
coefficient. ' '

L. The chord of the trim flap used had & negligible effect on
the net 1ift coefficients attainable, although use of a large-chord
trim flap meant thet & smaller span was required. Using a trim flap
with the hinge axis moved back to the trailing edge, however, allowed
slightly greater 1ift increments to be attained.

5« The Increment in trimmed 1ift cocefficient produced by the 1lift
flep increased with flap chord and roached a maximum value for all flap
chords at a flap span of about 50 percent of the wing span.
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6. Moving the hinge axis of the 1lift flaps forward increased
the lift~coefficlent increment attainable at a 10° angle of attack
with self-trimning flaps; however, the greatest increment in maximm
11£% coefficient attainable with self-trimming lift flaps occurred
when the flaps were hinged at sbout the TO~percent—chord line.

7. In general the expefiinental results agreeci reasonebly well
with those predloted by analysis,

langley Memorisal Aeronautloal ILaboretory
Natlional Advisory Commlttee for Aeronautios
Langley Field, Va., February 24, 1947

l. Pitkin, Marvin, and Ma,ggi:i, Bernard: A:naiysis of Factors Affecting
Net I1ft Incyement Attalnable with -Trailing-Fdge Split Flaps
on Tallless Airplenes. NACA ARR No, L4118, l9hl+

2. Mendelsohn, Ro'bert A., and Brewer, Jack D, Compa:iaon between
- the Measured and Theoretical.Span Loadings on a Mod.erately *
Swept-Forward and a Moderately Swep‘b—Ba.ok Semispan Wing.

NACA N No. 1351, l9h7. o
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TABLE I.- SELF-TRIMMING LIFT-FLAP CONFIGURATIONS

13

At a = 10° At clm
L R GO I L
0.10 0.90¢c o} 0 0 1.29
.10 .70¢c .32 29 ‘ 35 | 1.7
.10 500 61 .33 .68 1.36
20 .80c .10 .19 21 1.53
20 «70¢ 27 .38 .36 1.63
20 50¢c 52 52 S52 | 1.53
30 .70c .18 33 27 1.62
.30 +50¢ il 58 43 1.60
40 £0¢ .25 48 3k 1.70
40 «50¢ .35 .58 A2 1.68

NATIONAL ADVISORY
CCMMITTEE FCR AERONAUTICS
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Fig. 2a
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(a) Top view of swept-back wing.

Figure 2.- Views of swept-back-wing model in the 6- by 6-foot section
: of the Langley stability tunnel.



(b) Front view of swept-back wing with a 0.20c-chord
0.20b-span trim flap.

Pigure 2.- Continued.
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{¢) Front view

of swept-back wing with a 0.20¢~chord
0.40b-span 1t flap.

Tigure 2.~ Coneluded,
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Fig. 4c NACA TN No. 13bH2
A ' oﬂ,w
=N m ]
% Lo 8
RN fambh
o § .
— <
/a Mm
NN 3
DN Wm JM
& .
N,
S
AT DR
LHl, S
~ T ¥ 3 & o s
Ty ¢ groropyte09 BoLT N
§
_ 3 2
I \\.Lr\\s -4 =t 3
- — 3 X &
AP w 7 N
HERY i A e AR
'ARN )| 4 / S NS R A Y %
A o | BRI S
LI (W, PR BTN 1¥¢ 3
hlo 1 £ T I e NS 3 3
s ] / / ,ﬁﬁ/uﬂ h/pﬁ L ..,.M 2
HE NN i | oy o N . < S
£ / 1S & AT T ®a !
17 AW o5 ¥
& \‘ \..\ .ﬁ/u N | W.
¥, AN <
A ARAN JH AN
[T AT : Sk
4 RN
Ta. 1T AN
X § Y 5 ¥ & 9 T N © % o ¥ ®

Ulo Luaior 909 JUSUAUL - BUIYIYicf

bap ‘2 yoppm g0 buy



Priching-rromerit
COETFIeI8r77 s Copn

Arngis of offack, a , dsg

0 T2,
O \'l a4
] bl
-0 . Sva
Lol o Cetb ¥ | 3
-/ .vk"\r B
L-.a “v\
] a
2 » | o
/s
36
y Sz \h
R ]
Z 28 I
N o
LN
/0] N4 e
b O bf’ é 4
i £l Q’é’o o] 4
b /8 4 iy ¥ 2 e L
7 p: (7% /u N Pk [ A 5g‘,;"
g iy LA, Q. 1 .
oA f’n, T st TR L AT
£ _J L, / A A2 4. ad
i /" L0«
ARREZEE AN AVS % 3
A T
«£ = v =) f’, oL O—t0r umn:..m“_l__
B . ™ hae
5 1 4 A p LIS | |
0 2 £ 58 o B W B 8 20 0 2 & & B L0 L2 L4 M /8 20
Lift coeffierernt ,(y LirT costYrcent , (y

la) LifI~flap twags ,0.60¢.
Flgure 5. — LY drag , and pifehng-momsnt coefficients of wwy wifth O.é0o-chord 47
flop for varwus flgp spans . ép = 60° ) B~ .78 + /0°.

3G8T "ON N.I VOVN

BG 314



Fig. b . NACA TN No. 1352
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Fig. 10b
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Fig. 10c
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Fig. 11b NACA TN No. 1352
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Fig. 14c NACA TN No. 1352
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NACA TN No. 1352 Fig. 16b
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